In the mesoregion of the Potiguar West, Rio Grande do Norte, Brazil, literature concerning distribution and survival rates of leukemia in the population is sparse. This study intends to perform this analysis, exploring epidemiological data on patients, up to 100 years old, diagnosed between 2005 and 2014. In total, 183 patients with any type of leukemia were considered; acute myeloid leukemia was the most frequent (66 cases). Male patients were predominant (59%) and most cases did not progress to death (59.1%). In relation to survival, patients with acute myeloid leukemia presented less survival of 10 years after diagnosis, while patients with chronic lymphoid leukemia were most survival rates. Thus, it was possible to better characterize leukemia in this region, which is critical to identify possible risk factors and establish priorities on prevention, planning, management and evaluation of health services.
INTRODUCTION
Today, cancer is an imminent health problem, accounting for one of the main causes of death in developed countries, and the second leading cause of death in developing countries [1] . About 12 million cancer cases and 7.6 million deaths caused by cancer were estimated for the year 2008 all over the world. The incidence rates of all types of cancer per 100,000 people were 202.8 for men and 164.4 for women. For leukemias, which are hematological cancers that occur in the tissues responsible for blood production, these rates were 5.8 for men and 4.3 for women [2] .
The main forms of leukemia, according to the Brazilian Association of Leukemia and Lymphoma (ABRALE) are: Acute Myeloid Leukemia (AML), which is the most common type in adults; Chronic Myeloid Leukemia (CML), which affects mainly adults; Chronic Lymphocytic Leukemia (CLL), most often found in patients older than 55 years, and rarely affecting children; and Acute Lymphoblastic Leukemia (ALL), which is the most common form of leukemia in children. Acute leukemia exhibits rapid progression of the disease, and chronic is slowly progressive [3, 4, 5, 6] . Leukemias are characterized for having high incidence, and often, low survival rates in today's society, it is the most common form of cancer in children and one of the most common forms in adults, according to the World Health Organization (WHO). The National Cancer Institute (INCA) predicted for the year of 2014 the occurrence of 9,370 new cases of leukemia in Brazil of these, 5,050 in men and 4,320 in women. In 2011, there were 6,187 deaths recorded; 3,277 of which were men and 2,910 women [7] .
In Brazil, incidence rates of cancer vary widely according to the geographic region investigated. This variation may be due to different reasons, especially because of heterogeneous profiles of exposure to risk factors of the disease in populations from different regions of the country, as well as difficulties in diagnosis and initiation of treatment due to lack of resources [9] . Risk factors for leukemias are previous chemotherapy, genetic disorders caused by abnormal chromosomes, human T cell leukemia virus, myelodysplastic syndrome, exposure to radiation and occupational exposures to high levels of benzene or formaldehyde [8] . In the Northeast region, where our study fits, leukemia in men is the eighth most common cancer (4.15 per 100,000 people) and the tenth most frequent (3.40 per 100,000 people) in women, excluding nonmelanoma skin tumors. In Rio Grande do Norte (RN) state, 160 new cases of leukemia are estimated in 2014 [7] .
To the best of our knowledge, this is the first study in the state of RN, and is aimed at presenting the distribution and survival of leukemias in the population of the mesoregion of the Potiguar West, RN, Brazil, during 2005-2014; from epidemiological characterization data, since we have not yet observed works concerning this subject and cancer is an imminent health problem in this state. The study of epidemiological characteristics and mortality of leukemia will assist the monitoring of its trends and the assessment of the possible impacts on patient survival.
MATERIAL AND METHODS
Cross-sectional study performed using the review of a database obtained from a reference service in oncology in the state of RN: Oncology and Hematology Center of Mossoro (COHM). The information system collects data on all cancer patients treated at the hospital, which enables monitoring the progress of patients with malignant neoplasia treated at the institution.
The state of RN is subdivided into four mesoregions: Mesoregion of the Northeast Potiguar, Mesoregion Potiguar Central, Mesoregion of the East Potiguar and Mesoregion of the Potiguar West. This last is the largest among the four mesoregions, with more than 21,000 km², representing more than 40% of the state area. There are five reference centers in the state of RN, but only the COHM serves Oeste Potiguar. Thus, the sample obtained for this study is representative of this region, considering that all patients treated at the reference center were included in the analyses [10, 11] .
For this study, we considered all patients treated from January 2005 until December 2014 (n = 183 patients) diagnosed with any form of leukemia (AML, CML, CLL and ALL), alive or deceased, up to 100 years old. The characteristics of the patients we considered were age, gender, region of origin (rural or urban), year of diagnosis (2005-2014), mortality and status vital (patient's clinical condition: alive and out of treatment, alive and in treatment, or deceased). Data were collected from October 2014 until January 2015. This study was approved by the Ethics Committee of the University of the State of Rio Grande do Norte (CEP / UERN), under the number 097/11. Descriptive measurements were used for statistical analysis. The patient survival time was estimated using the Kaplan-Meier survival function [12, 13, 14] (nonparametric method that allows comparison between different categories of a variable during the survival period for cancer) and log-rank [15, 16] (for assessing the statistical significance of the differences among the survival curves in the form of a chi-square test). The analysis was divided into men and women below and above 50 years of age. Values were considered statistically significant if p <0.05. Data analysis was performed using the programs Paleontological Statistics software package for education and data analysis 3.06 (Past) [16] and R [17] .
RESULTS AND DISCUSSION
The medical records of patients attended at COHM and diagnosed from January 2005 to December 2014 were analyzed. In total, 183 patients with some form of leukemia (ALL, CLL, AML or CML) were considered, and the year with the highest number of cases was 2013, while the year with the lowest number of cases was 2007. The most frequent type of leukemia in these 10 years was the AML (66 cases) and least common type in the population studied was CLL (30 cases) as shown in Table 1 . During the 10-year period, the number of patients in COHM presented an increase tendency. The increase in cases may be associated with improvement of diagnostic techniques and better access of poorer people to treatments available through the National Health System (SUS). Was also observed that the majority of patients diagnosed with some form of leukemia was male (59.0%). As to the age of patients at the time of diagnosis, most were aged between 51 and 70 years old (30.8%). There was predominance of patients between 0 and 10 years old (47.9%) with ALL, and patients between 71 and 100 years old (53.3%) with CLL. Among those with AML most patients were aged between 51 and 70 years (30.3%), and finally, the majority of patients with CML were between 31 and 50 years old (33.3%). These results are consistent with the work of Redaelli (2004) [18] , who shows an exponential increase in the incidence of CLL associated to age for both sexes. In addition, this author shows that this form of cancer happens in patients over 65 years old in the rate of 20.6 cases per 100,000 inhabitants per year, while in patients aged under 65 years old it is only observed in 1.3 cases per 100,000 inhabitants of the population [18, 19] .
Most patients diagnosed in the period considered in this study (59.1%) remained alive (in treatment or out of treatment). The year in which the highest number of deaths were the year 2013, with 16 deaths. In 2005 the fewest number of deaths were recorded, with one case. The joint analysis of the variables gender and age group notes that the majority of deaths occurred in males (69.3%) and in the age group of 51 to 80 years old (45.33%); data that were also found by other researchers [5, 20, 21] . The forms of leukemia with the most deaths were the AML, with 45 cases, and ALL, with 14 cases. CLL and CML showed fewer deaths, with 7 and 9 cases, respectively.
Unlike in adults, in whom epithelial tumors are predominant, the most common type of cancer in children include different forms of leukemia, lymphomas, tumors in the central nervous system, soft tissue, bone and kidney. Among the leukemia, the most common are acute forms, and among these, the ALL is the most common type, causing in total, in caucasian populations, from 75% to 80% of all leukemia cases, and having 85% survival rate in European countries and in the United States [22] . The CML is not common in children, and it rarely exceeds the proportion of 4% [23] . ALL was the pediatric leukemia most frequent in Mossoro, which is in line with the global trend. In developed countries, infant mortality caused by leukemia decreased significantly in the last 30 years, although the incidence remained unchanged. In contrast, in developing countries, the incidence rate is maintained, but the infant mortality rates because of leukemia remain high [9, 24, 25] .
Regarding the city of origin of the patients, as shown in the map in Figure 1 , most of the patients from the mesoregion of the Potiguar West were from urban areas (71.04%), suggesting that the proximity to the reference center, located in Mossoro, favored the diagnosis. From cities such as Mossoro (responsible for most cases), Assu, Apodi, Patu, Sao Miguel, Areia Branca, Ipanguacu, Pau dos Ferros, Grossos, Alexandria, Itaja, Janduis, Campo Grande, Severiano Melo, Umarizal and Porto do Mangue. Patients from rural areas (28.96%), in addition to the areas listed above, also came from Governor, Serra de Martins, Messias Targino, Afonso Bezerra, Serrinha dos Pintos and Sao Rafael. Another factor analyzed in this study was the patient survival. These analyses not only describe, as suggested by their name, whether patients live or die, but also other dichotomous outcomes such as setback in the disease status, infant weaning etc. In this work, survival is considered the time from the individual's entry into the study (date of diagnosis) until the occurrence of the event of interest death (due to leukemia) or halt in the observation (loss due to incomplete period of observation). The overall survival time was calculated in years [26] .
In the Figure 2 , was can observe that there is difference in behavior of women under 50 years and in men over 50 years old, with statistical significance (Figure 2-A and D) . In groups of up to 50 years of age (Figure 2-A and C) , women with AML presented survival less likely, while women with CLL a higher survival presented, with value of p < 0.05. Men with up to 50 years of age and AML showed tendency to a lower survival, whereas men with CLL showed a tendency to a higher survival. In the groups above 50 years of age (Figure 2-B and D) , women with AML presented a tendency to a lower survival, whereas women with ALL presented a tendency to a higher survival. Men over 50 years of age and ALL showed a smaller survival, whereas men with CML presented a higher survival, with value of p < 0.05. Thus, patients diagnosed with CLL showed average survival time greater than the other forms of leukemia. Conversely, patients diagnosed with AML had average survival time shorter than patients with other forms of leukemia did. An essential source for understanding the epidemiological profile of cancers in the population has been the study of the mortality pattern, even though information concerning only number of deaths does not allow real understanding of the magnitude of the problem, since there are various forms of cancer and, therefore, significant differences in mortality and survival rates for each one. This last parameter can be studied through population and hospital records, and controlled clinical studies. For the types of cancer with higher lethality rates, mortality allows an approximation of what would be the incidence, which does not occur with the types that have better prognosis. In this regard, access to information on incidence is critical to define the role of risk factors and establish priorities on prevention, planning, management and evaluation of health services [7] . Our analyses presented statistical significance, indicating that there is difference in survival rates between the groups. However, we emphasize the need for further studies integrating specialized centers of oncology and the SUS as a whole so that we can have a more accurate understanding of the impact of leukemia in our state.
Considering that the time between the first symptoms and the diagnosis of leukemia may influence the morbidity associated to the disease, some studies are being conducted aiming to reduce this time, which in developing countries is often long, with diagnosis happening in advanced stages of the disease. In northeastern Brazil, for example, despite the improvement in supportive care and the event-free survival rates in recent decades, these parameters are still worse than those found in hospitals in developed countries, even if the same chemotherapy protocol is used. Possible factors associated with this difference in prognosis, however, have not yet been elucidated and may happen due to the strong influence of socioeconomic and cultural factors, as well as the dynamics and structure of the health service [27, 28, 29] .
The development of cancer is multifactorial and involves complex and long processes of genetic interactions and environmental factors in sequences of different stages. Several studies emphasize the importance of identifying risk groups for the triggering leukemia, especially in relation to exposure to various carcinogens. Risk factors for leukemia include genetic disorders caused by abnormal chromosomes, exposure to radiation and occupational exposure to high levels of benzene or formaldehyde, as well as previous chemotherapy. Smoking, radiation, myelodysplastic syndrome and other blood disorders are associated to AML, while some classes of drugs and Down syndrome are more directly linked to ALL [7, 30, 31, 32] . Knowledge concerning these factors is also important to determine preventive measures.
CONCLUSION
In our study, was observed that AML is the most common leukemia in the mesoregion of the Potiguar West and that least common type in the population studied was CLL. Was also observed that the majority of patients diagnosed with some form of leukemia was male and most patients diagnosed in the period considered in this study remained alive. The incidence of ALL was higher in younger people and of CLL, in the elderly, with significant results. Patients diagnosed with AML were less likely to be alive 10 years after diagnosis, while patients with CML were more likely. Thus, it was possible to analyze the distribution and survival for leukemia patients in the population of the mesoregion of the Potiguar West, and our data may serve as solid ground for planning, management and evaluation of health services in this area.
